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Plate  30.  . . .5 

Parts  of  t'JO  adjoining  corn  fields  on  May  28. 

Both  are  narked  by  faint  lines  superimposed 
on  a mottled  background, 

Plate  31. .7 

Com  field  on  July  10.,  Plants  are  twelve 
inches  in  height  ard  stand  in  rows  spaced 
at  thirty^inch  intervals.  This  field  has 
been  cultivated.  It  exhibits  a striped 
appearance . . 

Plate  32 7 

Com  field  on  July  14*  Plants  have  a height 
of  twenty-three  inchos.  The  field  has  not 
been  cultivated  recently.  It  does  not  have 
a striped  appearance* 

Plate  33 . 9 

Storeopair:  Recently  cultivated  corn  field 

with  striped  texture  on  July  8. 

Plate  34 ...9 

Stereopail':  Corn  field  being  cultivated  on 

July  8 has  striped  texture  in  part  and  faintly 
lined  texture  in  part.  A cultivator  is  in 
operation  in  the  field. 

Plate  33 10 

Storeopair:  Corn  field,  on  July  8,  wldch  has 

not  been  cultivated  recently. 

Plate  3£«  ............  11 

Corn  field  on  July  21*  Plants  have  a height 
of  thirty-five  inches* 

Plate  37 12 

Storeopair:  Corn  field  with  corduroy  texture 

on  July  21, 

Plate  38 12 

Storeopair:  Corn  field  with  corduroy  texture 

on  July  29. 

Plate  39 13 

Corn  field  on  September  7.  The  plants  are 
seven  to  nine  feet  tall  and  are  in  tassel 
and  in  ear. 
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Plate  40 * 

Ste-roopair:  Three  corn  fields  on  September  7. 

Texture  is  rrubby  and  coarse.  Overall  appearance 
resembles  corduroy  cloth.  Thin  black  shadows 
can  be  traced  dong  the  northern  edges  of  fields. 

Plate  41.  ...  15 

St^reopair?  Swath  marks  around  a field  of  corn 
which  is  being  cut  for  silage  on  September  26. 


Plate  42. 16 

Stcrcopair:  Corn  field  being  harvested  for 

silage*  A coin  cutter  is  in  operation  in  this 

field. 

Plate  43*  . 17 


Corn  on  October  5«  front  has  turned  the  color 
to  silver-beige  in  low  aroaj  corn  on  high  ground 
is  yellow-green. 


Plate  44 18 

Close-up  viov:  of  corn  on  high  ground  on 
October  6.  Color  is  yoilow-gr-en, 

Plate  45.  . . 18 

Stercopair:  Corn  field  shewn  in  Plate3 

43  ana  44. 

Plate  46 *19 

Corn  field  on  October  5.  The  stubble  is 
about  ten  inches  in  height. 

Plate  47 19 

Stercopair:  Corn  field  shewn  in  Plate  46, 

Plate  48.  .......  20 

Stereopair:  Depression  with  frosted  corn 

on  October  5. 

Plate  49 22 

Corn  field  on  October  19.  Stubble  at  the 


right,  marks  a portion  of  the  field  which  was 
cut  earlier  for  silage*  Corn  at  left  will  be 
cut  for  crib. 

Plate  50. .22 

Stereopair:  Corn  field  on  October  19.  Corn 

has  been  harvested  in  part  for  silage.  The 
remainder  will  be  cut  for  the  crib. 


i 

L 


Flate  51 23 

dtereopnir:  Field  of  corn  3hocks  on  October  3.9 

Piute  52.  23 

dtereopair:  Corn  field  on  October  19.  Lacy 

texture  is  formed  by  sheaves  of  corn  lying  on 
the  ground  in  preparation  for  shocking. 

Figure  18  ......  . . .Appendix 


Key  for  the  Aerial  Photo  Identification  of 
Corn  by  Lt  .gcs  Tnrouuhout  the  Growing  reason. 
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Technical  Report  No.  3 

AN  ESSAY  KEY  FOR  THE  PHOTOIDENTIFICATION  OF  FARM  CROPS 
AT  SEVERAL  INTERVALS  DURING  THE  GROWING  SEASON 
IN  NORTHERN  ILLINOIS 

Part  IV 

PHOTO  APPEARANCE  OF  CORN  FIELDS* 

During  early  stages  of  growth,  similarities  between  the  photo 
appearance  of  corn  and  other  field  crops  (see  Part  V)  make  it  impossible 
to  identify  fields  of  cor:;  on  aerial  photographs  with  any  degree  of 
accuracy.  During  later  stages  of  growth,  on  the  other  hand,  fields 
of  com  can  bo  readily  identified  on  aerial  photographs.  During  these 
later  stages,  five  criteria  aid  the  photo  interpreter.  (1)  As  the 
growing  season  progresses,  corn  becomes  the  tallest  crop  in  the 
research  area.  Some  varieties  reach  a height  of  nine  feet.  This 
outstanding  growth  produces  a rough  photographic  texture,  hereafter 
referred  to  in  this  report  as  a nubby  texture.  No  other  crop  photographs 
in  such  a way  (Fig.  17,  Sample  1 /0.5  - 2.5_/)»  (2)  The  neight  of  cox>n 
in  a field  produces  a shadow  which  is  long  enough  to  be  seen  on  aerial 
photographs  (Fig.  17,  Sample  18  /l.O  - 1.9 _J)*  No  other  crop  becomes 
tall  enough  to  produce  shadows.  (3)  Corn  is  not  harvested  until  late 


-"-The  facts  and  conclusions  stated  in  this  part  of  Technical  Report  No.  3 
pertain  to  the  photo  appearance  of  corn  fields  for  the  research  area 
described  in  Parts  I and  II,  a mile-wide  strip  extending  westward  from 
the  shore  of  Lake  Michigan  at  Hint hr op  Harbor  in  northeastern  Illinois 
to  within  one  aid  one- naif  males  of  Antioch.  Sixteen  fields  of  corn 
scattered  throughout  this  13-1/2  square  mile  area  were  studied.  Samples 
were  selected  to  .include  corn  in  all  possible  associations  with  various 
lard  forms,  soils,  and  fan,  practices. 


in  the  growing  season.  It  is  generally  the  last  crop,  except  soybeans, 
to  be  removed  from  the  fields.  Whereas  other  fields  show  harvest 
markings  in  July  and  August,  fields  of  corn  do  not  acquire  such 
markings  until  September  or  October,  (4)  Much  corn  in  the  research 
area  is  cut  and  shocked  in  the  field.  These  shocks  can  be  readily 
identified  on  aerial  photographs  (Fig.  17,  Sample  18  /1.2  - 3.1 J)% 

This  practice,  however,  no  longer  holds  throughout  the  United  States, 
(5)  Lastly,  fields  of  corn  produce  a unique  range  of  tonal  values 
during  the  growing  season.  During  early  stages  of  growth,  corn 
fields  have  a light  photograpiiic  tonal  value  (Figs.  9,  10  and  11). 
Photographic  tones  bei  increasingly  dark  as  the  grov.’ing  season 
progresses  (Figs.  12,  13,  14,  15,  'and  16).  There  is  a I 3htening 
of  tones  only  after  the  corn  has  been  harvestea  (Pig,  Ip,  Sample  2 
jl . 6 - 2.6 J)  and  i.5,  Sample  14  £}  -1  - 3,4 _J)  or  after  frost 

(Fig.  16,  Sample  4 / .5  - 0,4 J and  Fig.  17,  Sample  1 /0.5  - 2.5 _/). 


Growing  Corn  in  the  Research  Area 
Farm  practices  in  the  growth  of  corn  vary  in  the  research  area. 
These  practices  pertain  to  (1)  the  variety  of  seed  planted;  (2)  the 
dates  of  planting;  (3)  the  preparation  of  the  fields;  (4)  fertilization 
of  the  crop;  (5)  the  rotation  cycle;  (6)  the  uses  made  of  the  crop; 

(7)  the  date  of  harvest;  and  (8)  the  method  of  harvest.  Mo  variations 
seem  to  occur  in  methods  of  planting  or  cultivation. 

Many  varieties  of  corn  are  planted  in  the  research  area.  Six 
of  the  more  common  varieties  are  included  in  the  list  of  fields 


studied.  The  six  varieties  include  Pioneer,  Black  Crow,  Funks  G-12, 
Funks  G-30,  Dekalb,  and  Ohio  Silage  Corn,  Maturity  rates 
sic  varieties  range  from  90  to  120  days. 
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The  planting  of  corn  in  the  research  area  begins  on  May  15  and 
continues  through  the  third  week  of  June.  Seed  is  planted  in  continuous 
rows  rather  than  in  hills.  Planting  in  two  out  of  three  fields  follows 
spring  plowing  and  disking.  Other  fields  are  plov/ed  in  the  fall  and 
disked  in  the  spring. 

Six  out  of  seven  corn  fields  are  fertilized.  Fertilizers  in 
amounts  of  100  to  350  pounds  per  acre  consist  primarily  of  3-12-12.^ 
Other  fertilizers  are  in  proportions  of  3-2-8,  0-20-10,  2-12-6,  or 
2-12-16.  Barn  manure  and  raw  rock  phosphate  are  used  on  a few  fields. 

In  the  rotation  cycle,  about  one -half  of  tne  corn  follows  hay 
or  rotation  pasture.  Land  use  of  the  previous  year  on  the  remainder 
of  the  corn  fields  of  the  area  is  divided  about  evenly  between  oats 
and  corn. 

During  the  early  stage  of  growth  corn  fluids  are  cultivated  from 
one  to  three  times.  Cultivation  starts  during  the  second  week  of  June 
and  ends  during  the  second  week  of  July.  The  work  i3  done  by  tractor- 
drawn  cultivators. 

About  60  percent  of  the  corn  in  the  rusoarch  area  is  cut  for 
silage.  The  remainder  is  harvested  for  storage  in  cribs.  Harvest  in 
the  fields  of  silage  corn  generally  begins  during  the  third  week  of 
September,  Corn  cut  at  this  time  is  removed  from  the  field  as  soon  as 
it  is  cut.  harvest  of  corn  for  storage  in  cribs  begins  in  mid-October. 


Commercial  fertilizers  contain  nitrogen,  phosphate,  and  potash. 
Figures  represent  i elative  proportions  of  the  threu  constituents, 
Thu  formula  3-12-12  indicates  3 percent  nitrogen,  12  percent 
phosphate,  and  12  pux'cent  potash. 
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Nearly  all  of  the  crib  corn  is  cut  and  placed  in  shocks  in  the  fields 
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Photographic  Qualities  Which  Corn  Fields 
Share  With  Other  Crops 

As  noted  in  previous  sections  of  this  report,  nearly  all  crops 
of  the  research  area  have  three  properties  in  common.  These  properties 
— form,  size,  and  distribution  of  fields  — do  not  change  with  the 
growing  season  and  are  discernible  without  the  aid  of  a stereoscope. 
Nearly  all  corn  fields  have  a rectangular  form  (Pigs.  3 und  9 to  17). 

The  fields  vary  in  size  from  five  to  forty  acres.  Their  distribution 
over  the  research  area  presents  no  regular  p-ttern.  They  are 
scattered  throughout  the'  area  and  account  for  approximat ~ly  26  percent 
of  the  total  crop  acreage.  Corn  is. the  second  crop  in  the  area  on  the 
basis  of  total  acreage  (Fig.  3).  fcony  farms  iiave  two  or  more  corn 
fields;  but  six  farms  have  no  corn  fields.  Of  these  six,  three  arc 
cash  grain  f arias,  two  are  mink  farms,  and  one  is  a rented  farm  on  which 
only  hay  is  harvested. 

Photographic  'Qualities  Which  Differentiate 
Corn  Fields  From  Other  Crops 
at  Selected  Intervals  During  the  Growing  Peas on 

Corn  fields  can  be  distinguished  from  other  cultivated  fields  on 
aerial  photographs  of  the  research  area  during  the  iat~r  stages  of 
growth  in  four  ways:  by  tonal  values;  by  texture:  by  field  markings; 

and  by  objects  and  shadows  associated  with  the  growing  and  harvesting 
of  corn.  These  indicators  vary  during  the  growing  season,  and  the 

few  fields  „re  harvested  by  corn  pickers.  data  were  collected 

on  the  aerial  photo  appecu-ance  of  such  fields  inasmuch  as  picking  begins 
after  October  i9,  the  date  of  th~  last  net  of  aerial  photographs  taken 
for  this  study. 
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photographic  interpreter  must  know  the  general  ground  appearance  of 
corn  fields  throughout  the  growing  season  if  he  is  to  identify  fields 
of  com  with  reasonable  accuracy.  This  is  not  difficult  for  someone 
familiar  with  agricultural  practices  for  the  grcwth  patterns  ar»> 
related  to  climatic  conditions  and  farming  techniques  of  a specific 
area. 


Photo  Appearance  of  Corn  Fields  on  Kay  28 
On  May  28  (Fig.  9)  the  ground  appearance  of  com  fields  varies 
considerably.  At  this  date,  corn  i..  some  fields  is  already  two  to 
three  inches  in  height.  The  plants  stand  in  parallel  rows  and  are 
spaced  at  intervals  of  thirty  inches.  Other  corn  fields  are  planted  but 
show  no  signs  of  growth.  The  remainder  of  the  corn  fields  are  prepared 
for  planting  but  no  seeds  have  yet  been  drilled.  The  top  soil  of  all 
corn  fields  bears  the  markings  oi'  farm  implements  — wheel  tracks, 
disk  tracks,  and  iiarrow  tracks.  Low  portions  of  fields  are  moist  and 
dark  gray  in  color  — some  nearly  black.  Higher  portions  are  less  moist 
and  have  a lighter  gray  color.  Some  appear  nearly  white. 

The  aerial  photo  appearance  of  corn  fields  on  May  28  reflects 
their  ground  appearance.  Fine  parallel  lines  may  dc  noted  superimposed 
on  a mottled  bacKground.  (Fig,  9 and  Plate  >0), 


Plate  30.  Parts  of  two  • lining  corn  .fields  on 

hay  28,  Both  ar-  marked  by  faint  lir.es 
superimposed  on  a mottled  background. 
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The  mottling  results  from  variations  in  surface  and  moisture  conditions 
and  produces  variations  in  tonal  values  within  a given  field,,  Tonal 
values , therefore,  vary  from  seven  to  twelve  (Fig.  9>  Sample  1 
£2.6  - 1,8 J and  Fig,  18)  for  an  individual  field.  The  fine  parallel 
lines  are  a result  of  markings  left  by  farm  implements. 

On  the  photographs  for  May  28,  corn  fields  cannot  be  distinguished 
from  other  spring-planted  crops  (oats,  barley,  and  soybeans).  These 
crops  also  exhibit  Lne  parallel  lines  superimposed  on  a mottled 
background.  Objects  and  shadows  which  are  associated  with  corn  fields 
at  later  stages  cf  growth  do  not  appear  on  the  May  28  aerial  photographs. 

Photo  Appearance  of  Com  Fields  on  July  8 and  July  13 
Corn  fields  vary  in  bcth  ground  and  photo  appearance  on 
July  8 and  July  13  (Figs.  10  and  11).  This  variation  results  from 
differences  in  the  date  of  cultivation  (intertillnge)  of  corn  fields 
at  this  stage  of  grorth,  Cultivation  of  com  in  the  research  area 
begins  during  the  second  week  of  June  and  continues  through  the 
second  week  of  July,  By  July  8 many  fields  have  been  cultivated} 
others  are  undergoing  cultivation.  These  differences  are  reflected 
in  both  the  ground  and  photo  appearance  of  the  crop. 

When  observed  on  the  ground  on  July  8 and  13,  height  and  color 
of  corn  plants  are  relatively  uniform  throughout  the  area  despite 
differences  in  the  tine  of  planting.  Corn  reaches  heights  of  twelve 
to  eighteen  inches  by  July  8 (Plate  31)^  and  exceeds  twenty  inches 
in  height  by  July  13  (Platw  32).  The  plants  stand  in  rows  and  have 


"Knee-high  by  the  Fourth  of  July"  an  old  standard  of  measure  for 
predicting  the  success  of  a corn  crop. 
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Flate  31.  Com  field  on  July  10.  Plants  ere 

twelve  inches  in  height  and  st.uid  in 
rows  spaced  at  thirty-inch  intervals. 
This  field  has  been  cultivated.  It 
exhibits  a striped  appearance,  (ice 
Fig.  10,  Sample  1 /p.  1 - 2. }_/'). 


Plate  32.  Corn  field  on  July  14.  Plants  have  a 

height  of  twenty- three  inches.  Tne  field 
has  not  be-e-n  cultivated  recently.  It 
do_s  not  have  a striped  appearance, 

(See  Fig.  11,  Sample  1 /0.3  - 
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bright  shiny-green  blade-like  leaves  which  partially  extend  out  over 
the  space  between  rows.  The  ratio  of  ground  without  crop  cover  between 
rov3  to  ground  with  cover  is  approximately  two  to  one  on  July  8 and 
one  to  one  on  July  13,  (Plates  31  and  32).  Because  the  ground  i3  not 
yot  completely  covered  with  crops,  soil  mottling  resulting  from 
slope  and  moisture  differences  within  fields  is  still  distinct  and 
appears  in  all  fields  of  corn  at  this  time. 

The  soil  in  spaces  between  corn  rows  in  recently  cultivated 
fields  is  loose  or  pulverized;  weeds  and  grasses  are  absent  inasmuch 
as  they  have  been  turned  under;  and  moist  soil  which  has  been  turned 
up  is  darker  than  the  soil  near  the  corn  plants  which  has  not  been 
disturbed.  Thus  those  fields  have  a striped  appearance  (Plate  31, 
middle  background).  This  striped  appearance  does  not  characterize 
corn  fields  which  have  not  been  cultivated  recently  (Plate  32). 
Depending  on  the  date  of  cultivation,  the  inter-row  areas  may  or  may 
not  contain  grasses  and  weeds.  In  fields  undergoing  cultivation, 
tractor-drawn  cultivators  may  be  observed  in  operation  along  the  line 
separating  the  cultivated  portion  from  the  uncultivated  portion.  The 
cultivated  portion  exhibits  a striped  appearance;  the  uncultivated 


does  not 
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The  striped  appearance  of  recently  cultivated  corn  fields  on 
July  8 and  July  13  is  recorded  on  aerial  photographs  taken  on  these 
dates  (Fig.  10,  Sari, pie  1 ^0.1  - 2.3 J ) . The  stripes  are  superimposed 
on  a mottled  background.  Tne  dark  stripes  extend  across  darker  areas 
of  mottled  backgrounds  into  lighter  areas  (Plate  33). 


Plate  33.  Stereopair:  Recently  ultivated  corn 

field  with  striped  texture  on  July  8 
(0.5  - 0,0. 

In  sane  fields,  striped  portions  end  abruptly  along  a straight  line 
and  rive  v/ay  to  the  faintly  lined  texture  which  marked  the  aerial  photo 
appearance  of  corn  fields  on  l-.ay  28,  By  stereoscopic  examination,  one 
may  often  see  a farm  implement  along  the  line  separating  the  two  kinds 
of  field  markings.  Positions  of  the  implement  may  be  slightly  different 
on  the  two  pictures  of  a stereopair.  Thus,  the  image  is  blurred  as 
though  out  of  focus,  Such  fields  are  undergoing  cultivation  (Plate  34, 
and  Fig.  10,  Sample  2 (2% i,  - 1*2 ._/). 


Fid* e Stereopair:  Corn  field  being  cultivated 

on  July  8 has  striped  texture  in  part 
(0,5  - 0.4)  and  faintly  lined  texture  in 
part  (0,5  - 0*3).  A cultivator  is  in 
operation  in  the  field  (0;6  - 0*/*)* 


i 
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Fields  which  have  not  been  cultivated  recently  have  faintly  lined 
texture  on  a mottled  background.  Their  aerial  photo  appearance  is  like 
that  of  May  28  (Plate  35  and  Fig.  10,  Sample  3 /1.0  - 2,1 _/). 


I 


Plate  35 « Stereopair:  Com  field,  on  July  3,  which 

has  not  been  cultivated  recently.  Faint 

lines  appear  cn  a mottled  background. 

Tonal  values  within  individual  fields  of  corn  continue  to  vary. 

On  July  8 this  variation  is  from  eight  to  eleven  on  the  calibrated 
tone  scale  (Fig.  18  and  Fig,  10,  Sample  1^0.5-2.2_/).^  On  photo- 
graphs of  July  8 and  13  it  is  still  difficult  to  distinguish  corn 
from  other  spring  sovm  crops,  especially  soybeans. 

Photo  Appearance  of  Corn  Fields  on  July  21  and  July  29 
Although  corn  fields  change  significantly  in  both  ground  and 
aerial  photo  appearance  after  mid-July,  there  is  little  or  no  variation 
among  individual  fields  of  corn.  The  changes  which  do  occur  are 
reflected  ur.  the  fourth  and  fifth  3cts  of  aerial  photographs, 
taken  on  July  21  and  July  29,  respectively  (Figs.  12  and  13)* 

The  two  major  changes  in  ground  appearance  of  corn  fields 
between  July  13  and  July  21  are  (1)  in  the  height  of  plants  and 
(2)  in  the  extent  of  crop  covl-t.  By  July  21,  corn  reaches  heights 

^T one s could  not  be  measured  quantitatively  on  the  July  13  aeriui 
photographs  (Appendix  I), 
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of  twenty-four  to  thirty-six  inches  — a height  wnich  precludes 
cultivation.  The  ratio  of  bare  ground  to  crop  cover  is  approximately 
one  to  two  at  this  time  (Plate  36)  • 


Plate  36.  Corn  field  on  July  21,  Plants  have  a 
height  of  .thirty-five  inches,  (Field 
is  in  Fig,  12,  Sample  1 /0«2  - 1,9 J) 


The  ratio  is  one  to  three  on  July  29  when  plants  are  from  thirty  to 
forty  inches  t<~ll,  The  dense  foliage  on  July  21  and  July  29  obscures 
soil  mottling,  characteristic  of  earlier  ground  and  photo  appearance 
of  corn  fields.  Leaf  color  is  only  slightly  darker  than  it  was  in 
early  July, 

Changes  in  aerial  photo  appearance  of  corn  fields  between  July  13 
and  July  21  may  be  noted  in  both  tone  and  texture.  The  only  change 
between  July  21  and  July  29,  however,  is  in  tone.  The  tonal  value  of 
corn  fields  on  these  dates  was  as  follows: 

Condition  Tonal  Value 


Date of  .Crop. ......  on  Fig,  IS Fig.  No,  and  Coordinates 

July  21  Uncut  11-13  Fig,  12,  Sample  1 (0.3  - 1,8 J 


July  29  Uncut 


Fig.  13,  Sample  1 (0.3  - 1.8 J 


9-11 
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Under  normal  circumstances,  the  tone  of  corn  fields  is  probably  lighter 
on  July  21  than  on  July  29.  The  July  21  photographs  were  taken  immediately 
after  a heavy  rain.  Apparently  the  densitometer  failed  to  compensate 
fully  for  excess  moisture  which  darkened  all  fields  of  the  area  on 
this  date. 

The  photographic  texture  of  corn  fields  is  significant  on  July  21 

and  July  29.  Fine  parallel  lines  appear  on  a mottled  background  as 

at  earlier  intervals  of  growth but  when  "/lowed  stereoscopically, 

the  lines  appear  to  stand  up  from  the  mottled  d .ckground,  giving  a 

2 

texture  like  that  of  corduroy  cloth  (Plates  37  and  38). 


Plate  37*  Stcreopair:  Corn  field  with  corduroy 

texture  on  July  21. 


Plate  38;  Stereopair:  Corn  field  with  corduroy 

texture  on  July  29. 


■^Scil  mottling  which  cannot  be  seen  from  the  ground  can  be  seen  on 
aerial  photographs  taken  at  this  time* 

^The  corduroy  texture  in  not  clearly  defined  in  Figs;  12  arid  13 v 
Apparently  it  was  lost  in  reproducing  the  two  figures. 
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This  textural  quality  is  courser  than  that  of  other  cropped  fields 
ut  this  time,  and  enables  the  photo  analyst  to  distinguish  between 
corn  fields  and  soybean  fields.  As  a result  the  photo  identification 
of  corn  fields  after  July  21  becomes  more  reliable. 

Photo  Appearance  of  Corn  Fields  on  September  7 
By  September  7 (Fig.  14)  individual  com  plants  reach  heights 
of  seven  to  nine  feet,  the  maximum  height  of  corn  in  the  research 
area.  Their  leaves  are  dark,  shiny-green  in  color.  Foliage  is 
dense  and  completely  covers  spaces  between  the  rows.  Plants  are 
topped  by  beige-colored  tassels  and  bear  one  or  two  ears  of  corn 
from  twelve  to  fifteen  inches  in  length  (Plate  39). 


Plate  39.  Corn  field  or.  beptembei-  7.  Th.  plants 
are  seven  to  nine  feet  tall  and  are  in 
tass.-l  and  in  ear,  (This  is  tlx  same- 
field  seer,  in  Plates  31,  3-7,  and  36). 
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On  aerial  photos,  corn  fields  take  on  a nubby  texture.  The 
lineation  and  mottline  characteristic  of  corn  fields  at  earlier 
intervals  of  growth  disappear  (Fig.  14,  Sample  9 /0.2  - 1*8 J and 
Plate  40).  Vilien  viewed  with  a stereoscope,  rows  continue  to  stand 
up  from  the  surface  of  the  ground  — a quality  which  gave  fields 
their  corduroy  texture  in  late  July,  The  coarse  nubby  texture  of 
corn  fields  on  September  7 reflects  the  density  of  foliage.  The  great 
height  of  corn  is  indicated  by  a thin  black,  shadow  line  bordering 
northern  edges  of  fields  (Plate  40), 


Plate  40,  Stereopair:  Tnree  corn  fields  on  Sept.  n 

(0,3  -0.2;  0.1  - 0-9;  .and  0,6  - 1.3), 
Texture  is  nubby  and  coarse.  Overall 
appearance  resembles  corduroy  cloth. 

Thin  black  shadows  can  be  traced  along 
the  northern  edges  of  fields. 


On  earlier  photographs,  shadows  were  not  long  enough  to  be  seeni 
Corn  fields  register  relatively  dark  tonal  values  on  September  7 — 
darker  than  fields  of  small  grains  but  lighter  than  uncut  hay  fields. 
This  results  partially  from  the  dark  green  color  of  tin  leaves  and 
partially  from  shadows  cast  by  tile  dense  foliage  (Plate  40)* 


Tones  could  not  be  measured  quantitatively  on  tin:  September  7 
photographs  (Appendix  I). 


rfT<TiV't 
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Photo  Appearance  of  Corn  Fields  on  September  26 

On  September  26,  3ome  corn  fields  in  the  research  area  are 
being  harvested  for  silage.  The  cut  portions  of  these  fields  are 
marked  by  rows  of  corn  stubble  approximately  ten  inches  high 
alternating  with  spaces  of  bare  or  weed-infested  ground  thirty 
inches  wide,^  Where  soil  is  bare  between  the  rows  of  stubble, 
soil  mottling  is  visible  as  in  early  stages  of  growth.  Tractor- 
drawn  corn  cutters  may  be  seen  in  operation  at  the  edge  of  the 
uncut  portions  of  some  fields.  Uncut  corn  is  ye  llovr- green  in  color. 
Ears  of  corn  arc  larger  than  they  wore  on  September  7 but  the 
height  of  plants  remains  at  seven  to  nine  feet. 

Early  harvest  for  silage  creates  the  only  new  feature  in  the 
aerial  photo  appearance  of  corn  field ' >n  September  26  (Fig.  15). 
Swath  marks  appear  around  the  outer  odges  of  the  fields  being 
harvested  (Plate  41), 


Plat'..  41*  Stereopair;  Swath  marks  around  a 
field  of  corn  wiiich  is  being  cut 
for  silage  on  September  26, 


Swath  marks  in  fields  of  harvested  corn  differ  from  swath  marks 
in  harvested  hay.  One  or  two  swath3  may  be  cut  around  the  four 
sides  of  a com  field  in  order  to  "open  the  field  up"  for  harve-st, 
Th  realtor,  cutting  parallels  the-  corn  rows.  Cutting  /nay  be  con- 
centratod  along  one  side  or  along  two  sides  of  the  field.  Swaths 
may  sometimes  be-  cut  through  the  middle. 
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Tho  swath-marked  portion  is  wider  on  on<_  or  both  of  the  two  sides 
of  tho  field  which  parallel  the  direction  of  the  corn  rows  (Fig.  15, 

Sample  14  /0.5  - 3»2j  1,0  - 3*3}  and  2,4  - 3*2_/),  Swath  marks 
follcwing  the  direction  of  the  corn  revs  extend  ^ros  s hw  centers 
of  some  fields  (Fig.  15,  Sample  2 £L,Q  - 0.5 ._/),  The  harvested 
portions  appear  as  faintly  lined  areas  with  a mottlod  background  or 
in  some  instances,  have  a smooth  texture.  The  aerial  photo  appearance 
of  standing  corn  is  like  that  of  September  7,  Such  areas  have  a 
nubby  coars e-corduroy  texture  with  subdued  mottling  (Plate  41), 

Tonal  values  of  corn  fields  vaiy  on  September  26. 

Condition  Tonal  Value 

Date of  Crop  on  Fig.  13  Fig,  ho.,  end  Coordinates 

Sept. 26  Swath-marked  6-10  Fig.  15,  Scrip.  14  /2.4  - 3.1 j) 

Sept. 26  Uncut  9-12  Fig.  15,  Samp,  14  /2-,2  - 3.1 _J) 

Shadow?  along  the  northern  edges  of  fields  are  especially  well-defined 
where  lighter  swath-marked  portions  of  fields  border  darker  portions 
without  swath  marks  (Plate  41  end  Fig-.  15,  Sample  2 /2,0  - 2-. 7 J)-» 

Fam  implements  may  be  Seen  along  such  borders  in  some  fields  (Plate  42), 


Plate  42.  Stere-opair:  Corn  field  being  harvested 

for  silage,  A corn  cutter  is  in  operation 
in  this  field  (0,5  - 0,4).  *ui  implement- 
may  be  in  slightly  different  positions  on 
the  two  pictures  of  a stereopair  — an 
indication  that  tlio  implement  was  in  motion 
at  trio  time  of  photography. 
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Photo  Appearance  of  Corn  Fields  on  Octoour  5 
Cutting  of  corn  for  silage  continues  through  October  5>  the 
dr.to  of  the  eighth  set  of  aerial  photographs  of  the  research  area 
(Fig.  16).  By  this  late  date  early  frosts,  however,  touch  low 
lying  portions  of  a few  fields.  Cutting  corn  for  silage  ends  when 
frost  becomes  widespread . 

The  ground  appearance  of  corn  fields  on  October  5 io  like  that 
of  September  26.  Foliage  of  uncut  portions  is  yellow-green  in  color 
except  in  a few  depressions  where  frost  has  turned  the  color  to 
light  silver-beige  (Plate-s  43  , 44,  a.id  45). 


Plate  43 t Corn  on  October  5«  Frost  has  turned 
the  color  to  silver-beige  in  lav  area 
(foreground);  Corn  on  high  ground 
(background)  Is  yellow  green  (see 

Plates  44  and  45). 


I 
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Platt,  44.  Close,— up  view  of  corn  on  high  ground 
on  October  5.  Color  is  yellow- gre on 
( see  Plates  43  and  45). 


Plate  45,  dtoreopair:  Corn  field  shown  in  Plains 

43  and  44.  The  low  spot  with  silver-Loige 
color  is  at  0.3  - 0,1;  the  high  ground 
with  yellow-green  color  is  at  0,7  - 0,1; 
the  automobile  seen  in  plates  43  and  44 
stood  at  0,8  - 0,1 
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Cut  portions  of  fields,  nov/  widespread,  arc  marked  by  rows  of  stubble 
alternating  with  spaces  of  bare  or  wcod-infestod  ground  thirty  inches 
wide  (Plat os  46  and  47)* 


Plate  4o.  Corn  field  on  October  5*  The  stubble 
is  about  ten  inches  in  height  (see 
Plate  47). 


Plate  47.  Ctereopair:  Corn  field  shown  in 

Plate  Lb.  The  stubble  in  Plate- 
46  was  photographed  at  0»1  - 0.5. 
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Corn  cutters  continue  to  harvest  the  corn  of  some  of  the  fields. 

Aerial  photographs  reflect  the  effects  of  frost  localized  in 
the  depressions  of  uncut  portions  of  fields.  Such  fields  regain  the 
mottling  which  became  subdued  by  dense  foliage  in  early  September* 
The  tonal  value  of  frosted  areas  is  lower  than  that  of  areas  which 
have  not  been  touched  by  frost  (Plates  45  and  48). 


Plate  48.  Steroopair:  Depression  with  frosted 

corn  on  October  5.  The  depression 
extends  from  0.4  - 0.0  to  0.9  - 0.7. 


In  all  other  respects,  tile  photo  appearance  of  corn  fields  is  like 
that  on  September  26,  More  of  the  fields  bear  swath  marks;  some 
whole  fields  are  so  marked.  The-  portions  of  fields  vihicn  have  been 
harvested  present  a smooth  texture  or  photograph  with  faint  lines 
on  a mottled  background  (Plate  47/  ^0.7  - 0.3 __/)•  Tonal  values 
(according  to  the  calibrated  scale.  Fig.  18)  vary  as  follows: 

Condition  Tonal  Value 

Date of  field  on  Fig. 18  Fig,  No.  and  Coordinates 

\ 

Oct.  5 Harvested  3-10  Fig. 16,  Samp«18  /0.6  - 0.8 J 

Oct.  5 Uncut  10-12  Fig. 16,  Samp.  1 j '0,3  - 2,0 J 

Narrow  black  shadows  are  distinct  along  northern  sides  of  uncut 
fields  and  uncut  portions  of  fields  (Plate  47,  /0.9  - 0,6 and  corn 
cutters  appc'ar  along  tlie  line  between  cut  and  uncut  portions  of  sane 
fields  (Plate  4?,  /0.9  -0.3 J) 
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Photo  Appearance  of  Corn  Fields  on  October  19 
Several  new  properties  characterize  the  aerial  photo  appearance 
of  com  fields  on  October  19  (Fig.  17).  These  reflect  practices 
followed  in  harvesting  "crib  com",^  By  the  middle  of  October  all 
corn  in  the  research  area  i3  touched  by  frost.  As  a result,  it  can 
no  longer  be  harvested  for  silage. 

In  ground  appearance,  on  October  19,  corn  fields  vary  in 
appearance  depending  on  the  harvesting  of  the  corn,  (1)  In  some 
fields  where  the  corn  has  been  cut  and  removed,  only  stubble  remains. 
Those  com  fields  appear  as  they  did  on  October  5.  (2)  In  other 
fields,  corn  is  still  standing.  The  appeara7ico  of  those  fields  is 
nearly  like  uncut  fields  on  October  5.  Only  the  color  has  changed; 
it  is  now  silver-beige  throughout,  (3)  Corn  in  the  third  type  of 
field  may  bo  cut  but  lies  in  bundles  or  sheaves  on  the  ground  or 
stands  in  shocks  arranged  in  rows  across  fields.  Shocks  ere  cone- 
shaped,  v.dth  a height  of  seven  to  cigirt  feet,  and  have  bases  of 
approximately  six  feet  in  diameter.  Fields  marked  by  sheaves  and 
shocks  are  also  marked  by  rows  of  stubble  at  thirty-inch  intervals 
across  fields  and  by  soil  mottling.  (4)  Some  fields  present  a 
complex  appearance.  Corn  in  one  part  cf  such  a fm.ld  may  liave 
been  cut  for  silage  and  removed,  whereas  corn  in  another  part  may 
have  been  cut  but  has  been  left  standing  in  shocks.  Corn  in  still 
another  part  may  be  uncut  (Plates  49  and  50), 


The  term  "crib  corn"  is  used  because  coni  cut  during  October  is 
husked  and  stored  in  corn  cribs.  Crib  corn  is  grown  especially  on 
hog  and  beef  fattening  farms.  Some  crib  corn  in  the  area  is  grown 
as  a cash  grain  crop. 
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Pltt.fi  49.  Corn  lit  11  on  October  19.  SLubbl.  at 
the  right  marks  a portion  of  the  field 
which  was  cut  earlier  for  silage.  Corn 
at  the  left  -will  be  cut  for  the  crib. 
(Field  is  the  sare  as  that  in  Plate  50). 


. ote^^pair:  Corn  field  on  October  19. 

Corn  has  been  harvested  in  part  for 
silage  (0.5  - 0,5).  The  remainder 
will  be  cut  for  the'  crib  (0.5  - 0.9). 
(field  is  the  same  as  that  in  Plate  49). 


Plate  50 


The  photographic  texture  of  corn  fields  on  October  19  (Fig.  17) 
is  generally  like  that  on  photos  taken  on  October  5 and  September  26.' 
Cut  fields  have  faint  lines  and  are  mettled  (Fig,  17,  Sample  18, 

/0,5  - 2.0 J)  whereas  uncut  fields  have  a nubby,  coars e-corduroy 
texture  (Fig,  17,  Sample  18  /2,0  - 1,3 _/)  - Parallel  rows  of  white 
objects  resembling  pin  heads,  however,  cross  a few  fields  (Plate  51 
and  Fig.  17,  Sample  18  /l,2  - 3«1 J)  and  c.  lacy  texture  marks  a few 
other  fields  (Plate  52  and  Fig.  17,  Sample  18  /0.7  - 1.9^/).  Both 
of  these  markings  are  superimposed  on  the  faintly  lined  and  mottled 
backgrounds  of  cut  portions  of  fields.  The  pin  heads  are  shocks  ox 
corn.  Their  conical  shapes  are  reflected  by  triangular  shadows  which 
can  be  seen  by  use  of  t;ie  stereoscope  (Plate  51).  The  lacy  texture 
is  the  result  of  sheaves  of  corn  lying  on  the  ground  in  preparation 
for  shocking  (Plate  52), 


Plate  51.  Swreopair:  Field  of  corn  shocks  on 

October  19. 


Plate  52*  Steivopair:  Corn  fi«..iu  on  Oe tuber  19. 

Lacy  texture  is  formed  by  sheaves  of  corn 
lying  on  the  ground  in  preparation  for 
shocking. 
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Tones  of  corn  fields  on  aerial  photographs  are  lighter  on 
October  19  than  on  October  5.  Whole  fields  of  uncut  com  now  have 
the  tonal  value  which  was  recorded  only  by  frosted  depressions  on 
October  5 (Fig.  17,  Sample  19  £l,8  - 1.2 ■_/),  The  contrast  in  tonal 
values  is  shown  in  the  table  below: 


Date 

Condition 
of  Field 

Tonal  Value 
on  Fig. 18 

Fig. 

No. 

and  Coordinates 

Oct.  5 

Harvested 

8-10 

Fig. 

•> 

sO 

3.  18  /0,6 

- 0.8__/ 

Oct . 19 

Harvested 

7-9 

T>  4 r-r 
1*  .*.£>  • 

17, 

S.  18  £1.2 

- 3.1 J 

Oct. 19 

Uncut 

10-11 

Fig. 

17, 

S.  19  /1.8 

- 1.2 J 

The  Effect  of  Farm  Practices  on  the  Aerial 
Photo  Appearance  of  Corn  Fields 

Variations  in  dates  of  cultivation,  dates  of  harvest,  methods  of 
harvest,  and  uses  made  of  the  c^rn  crops,  all  affect  the  aerial 
photo  appearance  of  corn  fields.  Variations  in  other  farm  practices 
do  not  affect  the  aerial  photo  appearance  of  corn  fields  in  the 
research  area.  These  variations  are  in  seed  varieties,  planting 
dates,  field  preparations,  fertilization,  and  land  use  prior  to 
corn  in  the  rotation  cycle-. 

Variations  in  dates  of  cultivation  are  recorded  on  sets  of 
aerial  photographs  taken  between  mid-June  end  mid-July,  By  these 
variations,  the  photo  interpreter  can  determine  which  fields  have 
been  cult ivat ed  recently  (within  a day  or  two  prior  to  photography), 
which  fields  nave  not  been  cultivated  recently,  and  which  fields 
are  undergoing  cultivation  at  the  time  of  photography.  This  in 
itself  is  re] '-t.ivelv  unimportant  but  the  photo  appearance  of  fields 
at  this  time  does  vary  .according  to  the  condition  of  cultivation. 
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In  the  research  area  two  different  uses  are  made  of  the  corn 
raised.  On  some  farms  it  is  cut  for  silage  before  the  corn  ripens.' 
The  fields  of  com  which  are  used  for  this  purpose  can  be  recognized 
on  aerial  photographs  taken  between  mid-September  end  mid-October; 
Such  fields  have  faint  lines  on  a mottled  background,  resulting  from 
field  markings  loft  by  harvest  machinery.  Some  of  the  coni  raised 
in  the  research  area  is  allowed  to  ripen  and  the  ears  are  cut  to  be 
stored  in  a crib.  Fields  of  corn  which  are  raised  for  this  purpose 
acquire  harvest  imrkings  .after  mid-October.  These  field  markings 
are  indicated  on  aerial  photographs  by  rows  of  pin  heads  (shocks  of 
corn)  or  a lacy  texture  (sheaves)  superimposed  on  a faintly  lined 
and  mottled  background. 

Thu  purpose  for  which  corn  is  raised  is  an  indication  of  the 
type  of  farm  economy  practiced  by  an  individual  farmer.  On  dairy 
farms  corn  is  raised  in  large  part  for  silagu;  on  beef  and  hog 
farms  .and  on  cash  grain  farms  corn  is  allowed  to  riped  and  is  stored 
in  cribs. 


Conclusions 

Corn  is  one  of  the  major  crops  of  the  research  area.  It  can 
be  identified  on  aerial  photographs  with  relative  ease  and  accuracy 
during  the  second  half  of  the  growing  season.  Identification  of 
corn  fields  is  achieved  primarily  through  their  tuxtural  properties 
which  are  unique-  from  July  21  until  h;j?vost,  and  by  field  markings 
after  harvest.  Identification  is  achieved  secondarily  by  shadows 
and  by  tonal  qualities.  The  tonal  quality  of  corn  fields  at  each 
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interval  of  growth  is  not  so  outstanding  a3  that  of  hay  fields  but 
still  serves  as  an  aid  to  identification. 

Corn  fields  have  four  characteristics  which  they  3hare  in 
common  with  other  crops  of  the  research  area:  (l)  corn  fields  are 

of  the  same  size  and  form  as  fields  of  other  crops;  (2)  the  photo 
appearance  of  corn  fields  is  not  affected  by  variations  in  landfarms 
and  soils  and  by  most  variations  in  farm  practices;  (3)  corn  fields 
pass  through  only  one  cycle  of  growth  and  r.arv-st  during  the  growing 
season;  and  (4)  there  arc  periodic  limitations  to  the  identification 
of  com  crops  on  aerial  photographs,^ 

Five  unique  characteristics  give  corn  fields  distinctive 
aerial  photographic  properties.  These  characteristics  are: 

(1)  Corn  crops  grew  taller  than  other  crops  of  the 
research  arc\.,  Tlu.3  characteristic  giv^s  corn 
fields  the  coarsest  texture  and  the-  only  shadows 
which  can  be  seen  in  cropped  fields  on  aerial 
photographs  of  the  research  area, 

(2)  Corn  fields  arc  harvested  primarily  in  rows  rather 
than  in  concentric  braids  and  some  of  the  harvested 
crops  are  stored  in  shocks  in  the  field.  Fields 
of  shocked  corn  have  most  distinctive  markings  on 
aerial  photographs, 

(3)  Corn  crops  are  harvested  later  than  other  major 
crops  of  the  reSe  rch  area;  some  are  harvested 
even  after  comr'  ,te  frost.  The  distinctive 
coarse  cordurc  ^exture  of  fields  of  standing 
com  can  bo  seen  on  aerial  photographs  to  the 
very  end  of  the  growing  season,  harvest  markings 
being  acquired  only  after  mid-September, 


Only  hay  i3  different  from  oth~ r crops  in  the  area  in  respect 
to  tlie  last  two  characteristics. 
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(4)  Corn  fields  undergo  greater  color  change  with  tbe 
first  frost  than  do  other  fields  of  tlx.  area  inasmuch 
as  many  of  the  corn  fields  nr.-  unharvested  at  the 
time  of  the  first  frost.  The  tone  of  frosted  corn 
on  aerial  photographs  is  outstanding, 

(5)  Unlike  other  crops  of  the  research  area,  the  color 
of  corn  deepens  progressively  tliroughout  the  whole 
growing  season,  becoming  lighter  only  after  harvest 
or  frost, ^ The  trend  of  tonal  changes  can  be  traced 
on  a series  of  aerial  photographs  taken  at  different 
intervals  throughout  tix  growing  season.  Tones 
become  increasingly  dark  from  the  beginning  of  the 
growing  season  until  frost  of  harvest  lightens  them. 


Hay  goes  thr  -ugh  a ocuble  cycle  of  col.  r change  and  small  grains 
lighten  as  tfr-y  mature. 


